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The acceleration of a 2 mA, 590 MeV proton beam has been demonstrated at the 
PSI High Intensity Cyclotron. The peculiarities of the machine, the operation mode 
for high currents, and the ongoing upgrade program are discussed. The conceptual 
design of a 10 MW driver based on the extrapolation of the present performances is 
presented. 

 

 
�� Introduction: The PSI Proton Accelerator Facility 
�� The injector 2: Injection/acceleration of a space charge 

dominated beam 
�� The Ring Cyclotron: rf improvement programm: past and 

future 
�� Extrapolation to a 10 MW Driver (The Dream Machine) 
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Conceptual layout of a 10 MW Driver: 

 

Comparison PSI Cyclotrons vs 10 MW driver: 
 PSI Injector 2 120 MeV 
   
Energy 72 MeV 120 MeV 
Beam Intensity 2.2 mA 10 mA 
Cavities 2 + 2 Flattop (now used for 

acceleration) 
4 
Egain: 2-2.5 MeV/turn 

dR/dn 23 mm 28-35 mm 
�R(�) 13.4 mm at 1.9 mA 23 mm 
   
 PSI Ring 1 GeV 
Magnete 8 12 
Cavities 4 (730 kV) 8 (1000 kV) 
Flat top  1 (460 kV) 2 (650 kV) 
Rav 4462 mm 5677 mm 
Number of turns 215 140 
Egain  at extraction 2.44 MeV 6.3 MeV 
Number of turns 215 140 
dR/dn = (Rav ��/(�+1)�r 2)(Egain /E) 5.7 mm  10.7 mm 
x 2 with betatron oscillation  12 mm  
�R(�) 6.8 mm at 1.8 mA  
Turn separation 7 � 7 � 
Space charge limit  2 mA (4 mA expected with 

1000 kV cavities) 
10 mA 

Beam power 1.18 MW (2.36 MW) 10 MW 
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